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Background: Decreases in Medicare reimbursement have been noted among many medical specialties. An in-depth analysis of
the subspecialty of orthopaedic sports medicine is needed to determine changes in Medicare reimbursement in this field.

Purpose/Hypothesis: The purpose was to elucidate the trends in inflation-adjusted Medicare reimbursement for orthopaedic
sports medicine procedures between 2000 and 2020. It was hypothesized that Medicare reimbursement decreased substantially
during the study period.

Study Design: Economic decision and analysis; Level of evidence, 4.

Methods: The Physician Fee Schedule Look-up Tool was used to extract Medicare reimbursement information between 2000 and
2020 for 67 procedures related to orthopaedic sports medicine. These values were adjusted for inflation using the Consumer Price
Index. The compound annual growth rate (CAGR) was calculated to measure the annual rate of change, and descriptive analyses
were performed using the Student t test.

Results: Between 2000 and 2020, inflation-adjusted Medicare reimbursement for the 67 included procedures decreased by an
average of 33% (CAGR¼ –2.2%; R2¼ 0.78). Reimbursement decreased for procedures related to the shoulder and elbow by 34%
(CAGR ¼ –2.3%; R2 ¼ 0.80), for hip-related procedures by 23% (CAGR ¼ –1.4%; R2 ¼ 0.77), for knee-related procedures by 31%
(CAGR ¼ –2.0%; R2 ¼ 0.81), and for procedures relating to the foot and ankle by 38% (CAGR ¼ –2.5%; R2 ¼ 0.79).

Conclusion: Study findings indicated that inflation-adjusted Medicare reimbursement decreased substantially between 2000 and
2020 for orthopaedic sports medicine procedures, ranging from a 23% decrease for hip-related procedures to a 38% decrease for
foot and ankle–related procedures. The results of this study could be used to provide further context for health care policy
decisions and help ensure sustainable financial environments for orthopaedic sports medicine surgeon.
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Medicare was established in the United States to provide
medical coverage for those aged >65 years and others with
qualifying health conditions. It is currently the largest
insurer in the United States.6,8 Since its inception, Medi-
care has been rapidly expanding alongside the growing
elderly population.16 When Medicare was established in
1965, the median life expectancy in the United States
was 70.11 years, whereas it is currently estimated to be
78.81 years.38 The increasing proportion of patients covered
by Medicare provides an impetus for economic study.

Within Medicare, orthopaedic surgeons are reimbursed a
professional procedural fee based on the specific service
performed. Each procedure carries a corresponding Cur-
rent Procedural Terminology (CPT) code that is specific to
each medical procedure and service. Each CPT code has an
assigned physician reimbursement according to the valua-
tion of the relative value units (RVUs) determined by the
relative value update committee (RUC).15 These payments
are also adjusted by geographic region.

Decreasing Medicare reimbursement has been noted
among many specialties.13,18,20,21,32,33 Furthermore, many
orthopaedic surgery subspecialties including total joint
replacement, trauma, hand and wrist, and shoulder have
reported decreases.17,19,28,36,40 While these subspecialties
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have been well defined, there is a paucity of literature
regarding Medicare reimbursement in orthopaedic sports
medicine. One such applicable study by Moore et al29 exam-
ined arthroscopic procedures and reported a 30% decrease
in reimbursement for the included 20 procedures. Notwith-
standing, Moore et al29 examined a limited number of spe-
cific arthroscopic procedures.

The purpose of this study was to further elucidate the
trends in inflation-adjusted Medicare reimbursement in
the field of orthopaedic sports medicine between 2000 and
2020 and to provide subanalysis by anatomic location. The
authors hypothesized that Medicare reimbursement for
orthopaedic sports medicine procedures decreased by at
least 20% across all anatomic locations during the study
period.

METHODS

Institutional review board approval was not required for
this study, as only publicly available data were used in
this analysis. The methods of this study were adapted from
similar studies examining Medicare reimbursement
trends.13,18,29 Orthopaedic sports medicine–specific proce-
dures were obtained from the orthopaedic sports medicine
Accreditation Council for Graduate Medical Education
(ACGME) case log guidelines, which contain a comprehen-
sive and categorized list of orthopaedic procedures and CPT

codes related to orthopaedic sports medicine.1 Services not
existing in 2000 or 2020 were excluded from this analysis
(n ¼ 13) (Table 1).

Reimbursement data for each of the included CPT codes
from the Centers for Medicare and Medicaid Services
(CMS) website were obtained by 3 authors (J.R.P.,
E.H.R., B.I.E.) using the Physician Fee Schedule Look-Up
Tool.9 The pricing information for each geographic Medi-
care Administrative Contractor locality across the country
between 2000 and 2020 was averaged to obtain a national
average reimbursement for each code for each year. To
adjust for substantial inflation between 2000 and 2020, the
reimbursement averages for each CPT code were adjusted
according to the change in Consumer Price Index from
the US Department of Labor, Bureau of Labor Statistics
website.41 We adjusted for inflation by multiplying the
2000 reimbursement of each code by the 2000 January
inflation multiplier. This process was repeated for each
year and each code. The average annual change and total
percentage change between 2000 and 2020 were calculated
after adjusting for inflation for each procedure and on aver-
age across all procedures. These same analyses were per-
formed for each category of sports procedures according to
their designation in the ACGME case log. These categories
were shoulder and elbow, hip, knee, and foot and ankle.

The compound annual growth rate (CAGR) was calcu-
lated using the inflation-adjusted monetary data from
2020 and 2000. The CAGR is a common economic measure

TABLE 1
Reasons for Exclusion of 13 Procedures From This Studya

CPT Code Description of CPT Code Reason for Exclusion

27412 Autologous chondrocyte implantation, knee Did not exist in 2000
27415 Osteochondral allograft, knee, open Did not exist in 2000
29806 Arthroscopy, shoulder, surgical; capsulorrhaphy Did not exist in 2000
29807 Arthroscopy, shoulder, surgical; repair of SLAP lesion Did not exist in 2000
29824 Arthroscopy, shoulder, surgical; distal claviculectomy including distal articular surface (Mumford) Did not exist in 2000
29827 Arthroscopy, shoulder, surgical; with rotator cuff repair Did not exist in 2000
29828 Treatment for arthroscopic surgical biceps tenodesis Did not exist in 2000
29866 Arthroscopy, knee, surgical; osteochondral autograft (eg, mosaicplasty) (includes harvesting of the

autograft)
Did not exist in 2000

29867 Arthroscopy, knee, surgical; osteochondral allograft (eg, mosaicplasty) Did not exist in 2000
29868 Arthroscopy, knee, surgical; meniscal transplantation (includes arthrotomy for meniscal insertion) Did not exist in 2000
29873 Arthroscopy, knee, surgical; with lateral release Did not exist in 2000
24345 Repair medial collateral ligament, elbow, with local tissue Did not exist in 2000
24346 Reconstruction medial collateral ligament, elbow, with tendon graft (includes harvesting of graft) Did not exist in 2000

aCPT, Current Procedural Terminology; SLAP, superior labrum anterior and posterior.
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that is utilized to control for variability over stretches of
time. CAGR also provides a more realistic and precise
measure of annual rate of change.14 CAGR is calculated
using the following formula:

CAGR ¼ 2020 Value

2000 Value

� � 1
2020�2000

" #
� 1

An R2 regression value was also calculated to estimate
the goodness of fit of the changing reimbursement values to
a linear model.

Additionally, a subanalysis was performed to compare
the average change in reimbursement among all included
procedures between 2000-2010 and 2011-2020. This suba-
nalysis was carried out using a 2-tailed t test comparison of

means. All statistics and calculations were performed using
Microsoft Excel for Office 365 (Microsoft Corp). Alpha level
was set at < 0.05.

RESULTS

Overall, inflation-adjusted mean Medicare reimbursement
for the included 67 CPT codes decreased from $1171 on
average in 2000 to $783 on average in 2020. Additionally,
the median inflation-adjusted reimbursement of all codes
between 2000 and 2020 decreased by 33% (range, –15% to –
84%). This analysis included 67 CPT codes after excluding
13 codes that did not exist in either 2000 or 2020 (Table 2).

Foot and ankle sports medicine procedures had the low-
est average reimbursement for all 20 years between 2000
and 2020, while knee procedures had the highest average
Medicare reimbursement for all years. All categories expe-
rienced a similar downward trend in reimbursement from
year to year, ranging from a mean decrease of 23% for hip to
38% for foot and ankle (Figure 1).

The reimbursement for each individual code is shown in
Appendix Table A1. Overall, the mean R2 regression value for
the 67 included orthopaedic sports medicine procedures was
0.78, which was reflective of a moderately strong constant
linear decline in reimbursement between 2000 and 2020. The
mean CAGR for all included procedures was –2.2%, which
was also indicative of a consistent yearly decline in reim-
bursement between 2000 and 2020 (Appendix Table A1).

Inflation-adjusted Medicare reimbursement for the 21
shoulder and elbow procedures decreased from $1190 in
2000 to $777 in 2020 (34% decrease). The largest decrease
(84% decrease) was seen for CPT code 29826, which repre-
sents subacromial space decompression with partial acro-
mioplasty and coracoacromial release. The smallest

TABLE 2
Differences in Inflation-Adjusted Medicare

Reimbursement Between Sports Medicine Proceduresa

Average Inflation-
Adjusted Medicare

Reimbursement, USD

Procedure
No. of

CPT Codes 2000 2020 Change

Shoulder and elbow 21 1190 777 –34%
Hip 4 1043 793 –23%

Knee 29 1259 862 –31%

Foot and ankle 13 984 613 –38%

Overall 67 1171 783 –33%

aCPT, Current Procedural Terminology; USD, US dollars.

Figure 1. Summary of differences among orthopaedic sports medicine procedures between 2000 and 2020. USD, US dollars.
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decrease (25% decrease) was seen for CPT code 23120,
which represents partial claviculectomy (Table 3).

Inflation-adjusted Medicare reimbursement for the 4 hip
procedures decreased from $1043 in 2000 to $793 in 2020
(23% decrease). The largest decrease (29% decrease) was
seen for CPT code 29861, which is hip arthroscopy with

removal of loose body or foreign body. The smallest
decrease (15% decrease) was seen for CPT code 29860,
which is diagnostic hip arthroscopy with or without syno-
vial biopsy (Table 4).

Inflation-adjusted Medicare reimbursement for knee
procedures decreased from $1259 in 2000 to $862 in 2020

TABLE 3
Inflation-Adjusted Medicare Reimbursement Between 2000 and 2020 by Orthopaedic Sports Medicine–Related Shoulder

and Elbow CPT Codea

Reimbursement, USD

Description CPT Code 2000 2020 CAGR R2 % Change

Arthroscopy, shoulder, surgical; decompression of subacromial space with
partial acromioplasty, with or without coracoacromial release

29826 1119 184 –9.1% 0.88 –84%

Repair of ruptured musculotendinous cuff (eg, rotator cuff), open; acute 23410 1436 877 –2.6% 0.58 –39%

Capsulorrhaphy, anterior; with labral repair (eg, Bankart procedure) 23455 1699 1050 –2.5% 0.82 –38%

Reconstruction of complete shoulder (rotator) cuff avulsion, chronic (includes
acromioplasty)

23420 1633 1036 –2.4% 0.85 –37%

Capsulorrhaphy, anterior, any type; with coracoid process transfer 23462 1753 1129 –2.3% 0.82 –36%

Capsulorrhaphy, anterior; Putti-Platt procedure or Magnuson-type operation 23450 1534 1001 –2.2% 0.80 –35%
Capsulorrhaphy, anterior, any type; with bone block 23460 1729 1151 –2.1% 0.82 –33%

Capsulorrhaphy, glenohumeral joint, posterior, with or without bone block 23465 1772 1182 –2.1% 0.83 –33%

Open treatment of acromioclavicular dislocation, acute or chronic 23550 889 606 –2.0% 0.80 –32%

Resection or transplantation of long tendon of biceps 23440 1169 810 –1.9% 0.79 –31%
Capsulorrhaphy, glenohumeral joint, any type multidirectional instability 23466 1689 1173 –1.9% 0.79 –31%

Tenodesis of long tendon of biceps 23430 1142 798 –1.9% 0.77 –30%

Arthroscopy, elbow, surgical; debridement, limited 29837 795 557 –1.8% 0.83 –30%

Acromioplasty or acromionectomy, partial, with or without coracoacromial
ligament release

23130 939 661 –1.8% 0.75 –30%

Arthroscopy, elbow, surgical; synovectomy, partial 29835 760 538 –1.8% 0.82 –29%

Arthroscopy, elbow, surgical; with removal of loose body or foreign body 29834 736 520 –1.8% 0.83 –29%

Arthroscopy, elbow, surgical; debridement, extensive 29838 875 626 –1.7% 0.83 –28%
Arthroscopy, elbow, surgical; synovectomy, complete 29836 862 618 –1.7% 0.83 –28%

Open treatment of acromioclavicular dislocation, acute or chronic; with fascial
graft (includes obtaining graft)

23552 955 691 –1.7% 0.81 –28%

Arthroscopy, elbow, diagnostic, with or without synovial biopsy (separate
procedure)

29830 664 483 –1.7% 0.81 –27%

Claviculectomy; partial 23120 842 631 –1.5% 0.67 –25%

Mean 1190 777 –2.3% 0.80 –34%
Median 1119 691 –1.9% 0.82 –31%

aCAGR, compound annual growth rate; CPT, Current Procedural Terminology; USD, US dollars.

TABLE 4
Orthopaedic Sports Medicine–Related Inflation-Adjusted Medicare Reimbursement, 2000-2020: Hip Codesa

Reimbursement, USD

Description CPT Code 2000 2020 CAGR R2 % Change

Arthroscopy, hip, surgical; with removal of loose body or foreign body 29861 1072 762 –1.8% 0.77 –29%

Arthroscopy, hip, surgical; with debridement/shaving of articular cartilage
(chondroplasty), abrasion arthroplasty, and/or resection of labrum

29862 1150 852 –1.6% 0.81 –26%

Arthroscopy, hip, surgical; with synovectomy 29863 1116 855 –1.4% 0.77 –23%

Arthroscopy, hip, diagnostic with or without synovial biopsy (separate
procedure)

29860 833 705 –0.9% 0.74 –15%

Mean 1043 793 –1.4% 0.77 –23%

Median 1094 807 –1.5% 0.77 –25%

aCAGR, compound annual growth rate; CPT, Current Procedural Terminology; USD, US dollars.
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(31% decrease). The largest decrease (43% decrease) was
seen for CPT code 27556, which is open treatment of
knee dislocation without primary ligamentous repair
or augmentation/reconstruction. The smallest decrease
(18% decrease) was seen for CPT code 27429, which is intra-

articular and extra-articular ligamentous reconstruction
(augmentation) of the knee (Table 5).

Inflation-adjusted Medicare reimbursement for foot and
ankle procedures decreased from $984 in 2000 to $613 in
2020 (38% decrease). The largest decrease (45% decrease)

TABLE 5
Orthopaedic Sports Medicine–Related Inflation-Adjusted Medicare Reimbursement, 2000-2020: Knee Codesa

Reimbursement, USD

Description CPT code 2000 2020 CAGR R2 % Change

Open treatment of knee dislocation, with or without internal or external
fixation; without primary ligamentous repair or augmentation/reconstruction

27556 1627 927 –2.9% 0.85 –43%

Repair of ruptured musculotendinous cuff (eg, rotator cuff), open; chronic 23412 1575 911 –2.8% 0.85 –42%

Arthroscopy, knee, surgical; with meniscectomy (medial AND lateral, including
any meniscal shaving

29880 1024 594 –2.8% 0.93 –42%

Open treatment of knee dislocation, with or without internal or external
fixation; with primary ligamentous repair

27557 1875 1106 –2.7% 0.87 –41%

Arthroscopy, knee, surgical; with meniscectomy (medial OR lateral, including
any meniscal shaving)

29881 942 572 –2.6% 0.93 –39%

Arthroscopically aided anterior cruciate ligament repair/augmentation or
reconstruction

29888 1643 1036 –2.4% 0.80 –37%

Open treatment of knee dislocation, with or without internal or external
fixation; with primary ligamentous repair, with augmentation/reconstruction

27558 1937 1260 –2.2% 0.86 –35%

Osteotomy, proximal tibia, including fibular excision or osteotomy (includes
correction of genu varus)

27457 1532 1016 –2.1% 0.84 –34%

Repair, primary, torn ligament and/or capsule, knee; collateral and cruciate
ligaments

27409 1537 1022 –2.1% 0.80 –34%

Ligamentous reconstruction (augmentation), knee; extra-articular 27427 1130 752 –2.1% 0.81 –33%
Reconstruction of dislocating patella; with extensor realignment and/or muscle

advancement or release (eg, Campbell, Goldwaite-type procedure)
27422 1179 787 –2.1% 0.81 –33%

Reconstruction of dislocating patella (eg, Hauser-type procedure) 27420 1175 786 –2.1% 0.81 –33%

Repair, primary, torn ligament and/or capsule, knee; collateral 27405 1067 715 –2.1% 0.78 –33%
Reconstruction of dislocating patella; with patellectomy 27424 1175 791 –2.1% 0.80 –33%

Arthrotomy with meniscus repair, knee 27403 1004 680 –2.0% 0.81 –32%

Arthroscopy, knee, surgical; with meniscus repair (medial OR lateral) 29882 1038 732 –1.8% 0.75 –30%

Open treatment of patellar dislocation, with or without partial or total
patellectomy/reconstruction

27566 1327 944 –1.8% 0.84 –29%

Lateral retinacular release, open 27425 669 476 –1.8% 0.73 –29%

Coracoacromial ligament release, with or without acromioplasty 23415 1044 748 –1.7% 0.81 –28%

Arthroscopy, knee, surgical; abrasion arthroplasty (includes chondroplasty
where necessary)

29879 972 699 –1.7% 0.76 –28%

Repair, primary, torn ligament and/or capsule, knee; cruciate 27407 1164 840 –1.7% 0.76 –28%

Arthroscopy, knee, surgical; drilling for intact osteochondritis dissecans lesion
with internal fixation

29887 1097 794 –1.7% 0.74 –28%

Arthroscopy, knee, surgical; debridement/shaving of articular cartilage
(chondroplasty)

29877 897 656 –1.6% 0.75 –27%

Ligamentous reconstruction (augmentation), knee; intra-articular (open) 27428 1605 1178 –1.6% 0.80 –27%
Arthroscopy, knee, surgical; drilling for osteochondritis dissecans with bone

grafting, with or without internal fixation (including debridement of base of
lesion)

29885 1054 797 –1.5% 0.76 –24%

Arthroscopy, knee, surgical; osteochondral autograft (eg, mosaicplasty)
(includes harvesting of the autograft)

29866 884 672 –1.4% 0.73 –24%

Arthroscopy, knee, surgical; with meniscus repair (medial AND lateral) 29883 1128 889 –1.2% 0.82 –21%

Arthroscopically aided posterior cruciate ligament repair/augmentation or
reconstruction

29889 1590 1292 –1.1% 0.82 –19%

Ligamentous reconstruction (augmentation), knee; intra-articular (open) and
extra-articular

27429 1613 1325 –1.0% 0.81 –18%

Mean 1259 862 –2.0% 0.81 –31%
Median 1164 794 –2.0% 0.81 –32%

aCAGR, compound annual growth rate; CPT, Current Procedural Terminology; USD, US dollars.
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was seen for CPT code 28485, which is open treatment of a
metatarsal fracture. The smallest decrease (30% decrease)
was seen for CPT code 29891, which is ankle arthroscopy
with excision of osteochondral defect of talus and/or tibia,
including drilling (Table 6).

The subanalysis regarding the mean adjusted reim-
bursement values for all procedures between 2000-2010
and 2011-2020 revealed a statistically significant difference
between the 2 time periods (P < .0001) (Table 7).

DISCUSSION

We found that Medicare inflation-adjusted reimbursement
decreased substantially between 2000 and 2020 for ortho-
paedic sports medicine procedures. There was a 33% mean
decrease overall, ranging from a 23% decrease in reim-
bursement for orthopaedic sports medicine hip-related
codes to 38% for orthopaedic sports medicine foot and
ankle–related codes. Throughout this time period, the
sports medicine codes with the highest reimbursement
each year were related to knee procedures, while the codes

associated with the lowest reimbursement each year were
related to foot and ankle procedures. There was also evi-
dence of a consistent yearly decline in reimbursement,
which is reflected by an R2 value of 0.78 and a CAGR of
–2.2%. These decreases in reimbursement are compounded
by a large increase of Medicare patients, with Medicare
beneficiaries increasing from 13.5% of the US population
in 2000 to nearly 18.1% in 2019.39 While the proportion of
patients covered by Medicare in sports medicine orthopae-
dic practices remains unclear, changes in Medicare reim-
bursement have been shown to substantially affect private
payors, and as such, changes to Medicare reimbursement
have a far-reaching effect.10 The results of this study could
be used to provide further context for health care policy
decisions and help ensure sustainable financial environ-
ments for orthopaedic sports medicine surgeons.

Orthopaedic sports medicine has experienced a similar
decrease in reimbursement to other fields of orthopaedic
surgery, with the mean inflation-adjusted Medicare reim-
bursement decreasing 39% for hip and knee arthroplasty,17

27% for shoulder and elbow surgeries,28 22.6% for hand
surgeries,40 30% for commonly performed arthroscopy
procedures,29 and 30% for orthopaedic trauma.19 Accord-
ingly, this study corroborates the findings of decreasing
reimbursement found in other subspecialties of orthopaedic
surgery and further defines the reimbursement decrease in
orthopaedic sports medicine (Appendix Table A2).

It is traditionally thought that Medicare reimbursement is
significantly less than that of commercial payors. However,
this difference varies by procedure. For example, the commer-
cial payor average for “shoulder arthroscopy” in 2011 was

TABLE 6
Orthopaedic Sports Medicine–Related Inflation-Adjusted Medicare Reimbursement, 2000-2020: Foot and Ankle Codesa

Reimbursement, USD

Description CPT Code 2000 2020 CAGR R2 % Change

Open treatment of metatarsal fracture, with or without internal or external
fixation, each

28485 1067.2 585.5 –3.1% 0.39 –45%

Repair, primary, open or percutaneous, ruptured Achilles tendon; with graft
(includes obtaining graft)

27652 1184.8 703.7 –2.7% 0.90 –41%

Repair, primary, disrupted ligament, ankle; collateral 27695 835.3 502.1 –2.6% 0.78 –40%

Arthroscopy, ankle (tibiotalar and fibulotalar joints), surgical; with removal of
loose body or foreign

29894 875.6 528.0 –2.6% 0.81 –40%

Repair, secondary, disrupted ligament, ankle, collateral (eg, Watson-Jones
procedure)

27698 1117.7 674.7 –2.6% 0.82 –40%

Repair, primary, disrupted ligament, ankle; both collateral ligaments 27696 959.0 591.0 –2.5% 0.82 –38%

Repair, dislocating peroneal tendons; without fibular osteotomy 27675 831.7 519.6 –2.4% 0.81 –38%
Repair, primary, open or percutaneous, ruptured Achilles tendon 27650 1102.1 696.0 –2.4% 0.85 –37%

Repair, secondary, Achilles tendon, with or without graft 27654 1188.5 754.3 –2.4% 0.77 –37%

Fasciectomy, plantar fascia; partial (separate procedure) 28060 591.5 381.6 –2.3% 0.75 –35%

Arthroscopically aided repair of large osteochondritis dissecans lesion, talar
dome fracture

29892 1058.8 690.0 –2.2% 0.88 –35%

Repair, dislocating peroneal tendons; with fibular osteotomy 27676 966.3 633.0 –2.2% 0.82 –34%

Arthroscopy, ankle, surgical; excision of osteochondral defect of talus and/or
tibia, including drilling

29891 1008.7 709.0 –1.8% 0.85 –30%

Mean 984 613 –2.5% 0.79 –38%

Median 1009 633 –2.4% 0.82 –38%

aCAGR, compound annual growth rate; CPT, Current Procedural Terminology; USD, US dollars.

TABLE 7
Change in Orthopaedic Sports Medicine–Related Medicare

Reimbursement: 2000-2010 Versus 2011-2020

2000-2010 2011-2020 P

Average % change in
reimbursement

–26.0% –12.0% <.0001
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more than double that of Medicare reimbursement, while
commercial payment for “shoulder arthroscopy:
capsulorrhaphy” was only 16% more than Medicare reim-
bursement.12 While both commercial and Medicare payments
for orthopaedic surgeries were noted to decrease markedly
between 2010 and 2018, Medicare payments decreased by
an average of 1.5 times faster than commercial payments.43

This study also found that, on average, payments from Medi-
care for orthopaedic surgeries were 57% less than payments
from commercial payors.43 The decreasing reimbursement
trends seen in this study for orthopaedic sports medicine are
likely similar to decreasing reimbursement trends by com-
mercial payors, albeit to a lesser degree. Reimbursement
trends of large, commercial payors warrant future analysis
to further define these trends.

Health care policy changes over the last 2 decades further
contextualize the findings of decreasing Medicare reimburse-
ment, such as the Balanced Budget Act of 1997 (BBA), Medi-
care Access and Children’s Health Insurance Program
Reauthorization Act of 2015 (MACRA), Merit-based
Incentive Payment System (MIPS), and bundled payment
programs.7,30,31,37 The BBA was enacted in 1997 and created
the sustainable growth rate (SGR), which cut payment for
physicians, and by 2002, the SGR reduced overall payment
rates by 4.8%.5 After years of physician payment cuts from the
SGR, the BBA was subsequently replaced by MACRA in 2015
in an attempt to focus on quality of services rather than quan-
tity of services.7 Under MACRA, 2 payment options were
created in 2017 named Alternative Payment Models and
Merit-based Incentive Payment System (MIPS).7 These mod-
els were designed to give positive or negative payment adjust-
ments based on certain parameters of care.37 As a result of the
changes brought about from these health care policy changes,
investigations have aimed to help orthopaedic surgeons
understand how to navigate these changes.4,34 In the context
of these policies, this study found a statistically significant
difference between 2000-2010 and 2011-2020 reimbursement
differences. The average decrease in reimbursement for ortho-
paedic sports procedures was 26% between 2000 and 2010 and
12% between 2011 and 2020.

Annual adjustments to CPT code pricing are made on an
annual basis by the RUC, based on many factors, including
physician work and time required to perform a service,
practice expense, and malpractice costs.3 This committee
consists of 32 volunteer physicians from various specialties,
including 1 representative orthopaedic surgeon.3 These
physicians alter the valuation of CPT codes by adjusting
the associated RVUs. The 3 RVU components, which hold
different weights, are work RVU, practice expense RVU,
and malpractice RVU. These RVUs also have a geographic
adjustment named the work geographic pricing cost index
(GPCI), practice expense GPCI, and malpractice GPCI.
These factors are multiplied together with the yearly con-
version factor to determine physician payment.

It has been reported that the RVUs and payment deter-
mined by the RUC may not accurately reflect work effort for
certain procedures.11 A prominent example of this is septic
revision total hip arthroplasty, in which the complexity and
difficulty of the case are not reflected in the RVU and pay-
ments determined by the RUC.35 As a result, surgeons may

limit or avoid performing certain procedures and ultimately
limit access for patients to needed procedures.22 Addition-
ally, it has been demonstrated that arthroscopic procedures
generate more RVUs per hour than the same procedures
performed using an open approach.24 These changes could
influence surgical treatment decisions unnecessarily. Our
study found heterogeneity between the rate of decreasing
reimbursement between different procedure categories,
with foot and ankle codes exhibiting the largest decrease.
Awareness of these trends is necessary to ensure equitable
reimbursement between subspecialties and procedures, all
of which play a critical role in providing quality orthopaedic
care in the United States. Future study is needed to explore
possible solutions to decreasing Medicare reimbursement
in orthopaedic sports medicine surgery.

This study is not without limitations. This study only
used the data from a single payor. Therefore, the trends
observed in this study may not represent reimbursement
by third-party payors. Further study is needed to elucidate
trends in reimbursement amount from third-party payors
between 2000 and 2020. The authors of this study under-
stand that the limited number of codes included do not
represent all the possible procedures and services per-
formed by orthopaedic sports medicine surgeons. However,
the authors believe that the CPT codes included in this
analysis likely represent a balanced picture of a typical
orthopaedic sports medicine surgical practice. Further
study is needed to fully analyze the effects of decreased
Medicare reimbursement in orthopaedic sports medicine
on surgeons, patients, and hospitals.

CONCLUSION

Medicare reimbursement decreased substantially between
2000 and 2020 for orthopaedic sports medicine procedures,
ranging from a 23% decrease in inflation-adjusted Medicare
reimbursement for hip-related procedures to a 38% decrease
for foot and ankle–related procedures. The results of this
study could be used to provide further context for health care
policy decisions and help ensure sustainable financial envir-
onments for orthopaedic sports medicine surgeons.
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APPENDIX

APPENDIX TABLE A1
All 67 Included Procedures and Their Inflation-Adjusted Reimbursement in 2000 and 2020, Sorted by Largest to

Smallest Percentage Changea

Description

Reimbursement, USD

CPT Code 2000 2020 CAGR R2 % Change

Arthroscopy, shoulder, surgical; decompression of subacromial space with
partial acromioplasty, with or without coracoacromial release

29826 1119 184 –9.1% 0.87 –84%

Open treatment of metatarsal fracture, with or without internal or external
fixation, each

28485 1067 585 –3.1% 0.41 –45%

Open treatment of knee dislocation, with or without internal or external
fixation; without primary ligamentous repair or augmentation/
reconstruction

27556 1627 927 –2.9% 0.83 –43%

Repair of ruptured musculotendinous cuff (eg, rotator cuff), open; chronic 23412 1575 911 –2.8% 0.83 –42%
Arthroscopy, knee, surgical; with meniscectomy (medial AND lateral),

including any meniscal shaving
29880 1024 594 –2.8% 0.92 –42%

Open treatment of knee dislocation, with or without internal or external
fixation; with primary ligamentous repair

27557 1875 1106 –2.7% 0.85 –41%

Repair, primary, open or percutaneous, ruptured Achilles tendon; with graft
(includes obtaining graft)

27652 1185 704 –2.7% 0.89 –41%

Repair, primary, disrupted ligament, ankle; collateral 27695 835 502 –2.6% 0.75 –40%
Arthroscopy, ankle (tibiotalar and fibulotalar joints), surgical; with removal of

loose body or foreign
29894 876 528 –2.6% 0.78 –40%

Repair, secondary, disrupted ligament, ankle, collateral (eg, Watson-Jones
procedure)

27698 1118 675 –2.6% 0.80 –40%

Arthroscopy, knee, surgical; with meniscectomy (medial OR lateral, including
any meniscal shaving)

29881 942 572 –2.6% 0.92 –39%

Repair of ruptured musculotendinous cuff (eg, rotator cuff), open; acute 23410 1436 877 –2.6% 0.52 –39%
Repair, primary, disrupted ligament, ankle; both collateral ligaments 27696 959 591 –2.5% 0.80 –38%

Capsulorrhaphy, anterior; with labral repair (eg, Bankart procedure) 23455 1699 1050 –2.5% 0.79 –38%

Repair, dislocating peroneal tendons; without fibular osteotomy 27675 832 520 –2.4% 0.79 –38%

Arthroscopically aided anterior cruciate ligament repair/augmentation or
reconstruction

29888 1643 1036 –2.4% 0.78 –37%

Repair, primary, open or percutaneous, ruptured Achilles tendon 27650 1102 696 –2.4% 0.83 –37%

Reconstruction of complete shoulder (rotator) cuff avulsion, chronic (includes
acromioplasty)

23420 1633 1036 –2.4% 0.83 –37%

Repair, secondary, Achilles tendon, with or without graft 27654 1188 754 –2.4% 0.74 –37%

Capsulorrhaphy, anterior, any type; with coracoid process transfer 23462 1753 1129 –2.3% 0.79 –36%

Fasciectomy, plantar fascia; partial (separate procedure) 28060 592 382 –2.3% 0.73 –35%
Open treatment of knee dislocation, with or without internal or external

fixation; with primary ligamentous repair, with augmentation/
reconstruction

27558 1937 1260 –2.2% 0.84 –35%

Arthroscopically aided repair of large osteochondritis dissecans lesion, talar
dome fracture

29892 1059 690 –2.2% 0.87 –35%

Capsulorrhaphy, anterior; Putti-Platt procedure or Magnuson-type operation 23450 1534 1001 –2.2% 0.77 –35%

Repair, dislocating peroneal tendons; with fibular osteotomy 27676 966 633 –2.2% 0.79 –34%

Osteotomy, proximal tibia, including fibular excision or osteotomy (includes
correction of genu varus)

27457 1532 1016 –2.1% 0.82 –34%

Repair, primary, torn ligament and/or capsule, knee; collateral and cruciate
ligaments

27409 1537 1022 –2.1% 0.77 –34%

Ligamentous reconstruction (augmentation), knee; extra-articular 27427 1130 752 –2.1% 0.79 –33%
Capsulorrhaphy, anterior, any type; with bone block 23460 1729 1151 –2.1% 0.79 –33%

Capsulorrhaphy, glenohumeral joint, posterior, with or without bone block 23465 1772 1182 –2.1% 0.80 –33%

Reconstruction of dislocating patella; with extensor realignment
and/or muscle advancement or release (eg, Campbell, Goldwaite-type
procedure)

27422 1179 787 –2.1% 0.78 –33%

(continued)
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Appendix TABLE A1 (continued)

Description

Reimbursement, USD

CPT Code 2000 2020 CAGR R2 % Change

Reconstruction of dislocating patella (eg, Hauser-type procedure) 27420 1175 786 –2.1% 0.79 –33%

Repair, primary, torn ligament and/or capsule, knee; collateral 27405 1067 715 –2.1% 0.75 –33%

Reconstruction of dislocating patella; with patellectomy 27424 1175 791 –2.1% 0.77 –33%
Arthrotomy with meniscus repair, knee 27403 1004 680 –2.0% 0.78 –32%

Open treatment of acromioclavicular dislocation, acute or chronic 23550 889 606 –2.0% 0.76 –32%

Resection or transplantation of long tendon of biceps 23440 1169 810 –1.9% 0.77 –31%

Capsulorrhaphy, glenohumeral joint, any type multidirectional
instability

23466 1689 1173 –1.9% 0.76 –31%

Tenodesis of long tendon of biceps 23430 1142 798 –1.9% 0.75 –30%

Arthroscopy, elbow, surgical; debridement, limited 29837 795 557 –1.8% 0.80 –30%
Arthroscopy, ankle, surgical; excision of osteochondral defect of talus and/or

tibia, including drilling
29891 1009 709 –1.8% 0.83 –30%

Acromioplasty or acromionectomy, partial, with or without coracoacromial
ligament release

23130 939 661 –1.8% 0.72 –30%

Arthroscopy, knee, surgical; with meniscus repair (medial OR lateral) 29882 1038 732 –1.8% 0.73 –30%

Arthroscopy, elbow, surgical; synovectomy, partial 29835 760 538 –1.8% 0.79 –29%

Arthroscopy, elbow, surgical; with removal of loose body or foreign body 29834 736 520 –1.8% 0.80 –29%

Arthroscopy, hip, surgical; with removal of loose body or foreign body 29861 1072 762 –1.8% 0.74 –29%
Open treatment of patellar dislocation, with or without partial or total

patellectomy/reconstruction
27566 1327 944 –1.8% 0.81 –29%

Lateral retinacular release, open 27425 669 476 –1.8% 0.69 –29%
Arthroscopy, elbow, surgical; debridement, extensive 29838 875 626 –1.7% 0.81 –28%

Arthroscopy, elbow, surgical; synovectomy, complete 29836 862 618 –1.7% 0.80 –28%

Coracoacromial ligament release, with or without acromioplasty 23415 1044 748 –1.7% 0.81 –28%

Arthroscopy, knee, surgical; abrasion arthroplasty (includes chondroplasty
where necessary)

29879 972 699 –1.7% 0.73 –28%

Repair, primary, torn ligament and/or capsule, knee; cruciate 27407 1164 840 –1.7% 0.73 –28%

Open treatment of acromioclavicular dislocation, acute or chronic; with fascial
graft (includes obtaining graft)

23552 955 691 –1.7% 0.79 –28%

Arthroscopy, knee, surgical; drilling for intact osteochondritis dissecans lesion
with internal fixation

29887 1097 794 –1.7% 0.71 –28%

Arthroscopy, elbow, diagnostic, with or without synovial biopsy (separate
procedure)

29830 664 483 –1.7% 0.78 –27%

Arthroscopy, knee, surgical; debridement/shaving of articular cartilage
(chondroplasty)

29877 897 656 –1.6% 0.72 –27%

Ligamentous reconstruction (augmentation), knee; intra-articular (open) 27428 1605 1178 –1.6% 0.77 –27%
Arthroscopy, hip, surgical; with debridement/shaving of articular

cartilage (chondroplasty), abrasion arthroplasty, and/or resection
of labrum

29862 1150 852 –1.6% 0.79 –26%

Claviculectomy; partial 23120 842 631 –1.5% 0.66 –25%
Arthroscopy, knee, surgical; drilling for osteochondritis dissecans with bone

grafting, with or without internal fixation (including debridement of base of
lesion)

29885 1054 797 –1.5% 0.72 –24%

Arthroscopy, knee, surgical; osteochondral autograft (eg, mosaicplasty)
(includes harvesting of the autograft)

29866 884 672 –1.4% 0.69 –24%

Arthroscopy, hip, surgical; with synovectomy 29863 1116 855 –1.4% 0.73 –23%

Arthroscopy, knee, surgical; with meniscus repair (medial AND lateral) 29883 1128 889 –1.2% 0.81 –21%
Arthroscopically aided posterior cruciate ligament repair/augmentation or

reconstruction
29889 1590 1292 –1.1% 0.82 –19%

Ligamentous reconstruction (augmentation), knee; intra-articular (open) and
extra-articular

27429 1613 1325 –1.0% 0.80 –18%

Arthroscopy, hip, diagnostic with or without synovial biopsy (separate
procedure)

29860 833 705 –0.9% 0.75 –15%

Mean 1171 783 –2.2% 0.78 –33%
Median 1102 748 –2.1% 0.79 –33%

aCAGR, compound annual growth rate; CPT, Current Procedural Terminology; USD, US dollar.

10 Pollock et al The Orthopaedic Journal of Sports Medicine



APPENDIX TABLE A2
Current Literature Relating to Inflation-Adjusted Medicare Reimbursement in Orthopaedic Surgery

Study Procedure Type Years Studied
Inflation-Adjusted

Reimbursement Changes
No. of CPT

Codes in Study

Eltorai et al13 General orthopaedics 2000 to 2016 Decreased by 10%-41% 25
Walker et al42 General orthopaedics 2000 to 2015 Decreased by 29% �200
Malik et al28 Shoulder and elbow 2002 to 2018 Decreased by 27% 39
Lopez et al25 Shoulder arthroplasty 2012 and 2017 Decreased by 7%-12% 3
Thornburg et al40 Hand (plastic surgery) 2000 to 2019 Decreased by 23% 20
Malik et al27 Hand surgery (orthopaedics) 2002 to 2018 Decreased by 21% 20
Haglin et al19 Trauma 2000 to 2020 Decreased by 30% 20
Haglin et al17 Hip and knee arthroplasty 2000 to 2019 Decreased by 39% 7
Acuña et al2 Revision hip arthroplasty 2002 to 2019 Decreased by 19%-28% 8
Jella et al23 Revision total knee arthroplasty 2002 to 2019 Decreased by 24%-33% 6
Moore et al29 Arthroscopy 2000 to 2020 Decreased by 30% 20
Haglin et al20 Spine (excluding cranial neurosurgery codes) 2000 to 2018 Decreased by 28% 10
Lopez et al26 Lumbar spine fusion and discectomy 2012 and 2017 Decreased by 7%-11% 9

aCPT, Current Procedural Terminology.

The Orthopaedic Journal of Sports Medicine Medicare Payments for Sports Medicine 11


	Inflation-Adjusted Medicare Reimbursement Has Decreased for Orthopaedic Sports Medicine Procedures: Analysis From 2000 to 2020
	METHODS
	RESULTS
	DISCUSSION
	Conclusion
	References
	APPENDIX�



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


